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DISPLAY DEVICE FOR A MOTOR VEHICLE 
FIELD OF THE INVENTION 

The present invention relates to a display device for a 
vehicle, in particular a motor vehicle. 

5 BACKGROUND INFORMATION 

In order to allow an optimal adjustment of the display to 
the particular seating position of the user, adjustable 
display devices are known. European Patent No. EP 1 016 950, 
describes a display housing which has a lower fixed housing 

10 component and an upper housing component that is arranged 

thereon in a rotatable manner. Affixed on the upper housing 
component is a motor having a worm-gear step via which a 
drive pinion is driven that rolls along a concave tooth 
segment of the lower housing component. The two housing 

15 components are situated on top of one another in arc- shaped 
regions and can slide. By the adjustment via the electric 
motor and the worm gear, the upper housing component can be 
adjusted relative to the lower housing component, in a self- 
locking manner, a swivel motion occurring about a horizontal 

20 axis of rotation that lies above the display housing. 

As a result, both the incline of the upper housing component 
accommodating the display and also its position are reset 
during the adjustment. The concave tooth-segment guidance 
25 and the swivel space require considerable space, which is a 
disadvantage in view of the tight space in the dashboard 
region. 

SUMMARY 

3 0 An example display device of the present invention may have 
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the particular advantage that it provides a compact and 
space-saving design and allows the display to be rotated by 
only a slight change in position, or preferably no change at 
all. Due to an advantageous lever effect, the display frame 
5 may be rotated quickly and at low power, so that a small, 
fast-spinning electric motor having a low power output may 
be used. Furthermore, a simple, fast, self-adjusting and 
reliable mounting of the display device according to the 
present invention is achieved. 

10 

According to an example embodiment of the present invention, 
the electric motor is situated in a center region of the 
display frame. In particular, this may be in an exact center 
position of the display frame, i.e., precisely in the 

15 vertical axis of rotation of the display frame, so that the 
electric motor, due to its low moment of inertia with 
respect to the rotating motion, affects the swiveling motion 
of the display frame only to a negligible degree. However, 
it is also possible for the electric motor to be positioned 

2 0 slightly outside the axis of rotation. In an advantageous 

manner, the display or the display field may extend across a 
large part, or the entire cross-sectional area, of the 
display device and thereby ensure an optimal utilization of 
the available space or area in the dashboard region since 

25 the drive unit, made up of motor and multi-step worm gear 
and the driven component engaging therewith, which is 
affixed on the display housing, may be accommodated behind 
the display. According to an example embodiment of the 
present invention, the worm gear has at least two, or 

30 precisely two, worm-gear steps. This makes it possible for 
the drive pinion to act on the driven component, affixed on 
the housing and advantageously designed as a convex tooth 
segment, at a high lateral offset with respect to the 
electric motor and the axis of rotation, and thus with a 

35 great lever effect. As a result, a fast-spinning electric 
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motor, which has a small design and low power output, may be 
used and rapid tilting be ensured. 

Due to the fact that preferably the driven component may be 
5 adjusted between an engaging position and a released 

position without rotating the display frame, a quick and 
simple installation is possible. To this end, the driven 
component may abut against the drive pinion of the drive 
unit on the side of the frame, preferably with an initial 
10 spring tension, and be longitudinally displaced, for 

instance by means of a slot-peg guidance. The initial spring 
tension also eliminates the tooth play. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 The present invention is explained in greater detail in the 
following on the basis of the accompanying drawing and an 
example embodiment . 

Figure 1 shows a perspective frontal view of the display 
20 frame with display. 

Figure 2 shows a rear view of the display frame. 

Figure 3 shows the arrangement of the motor and worm gear in 
2 5 the display housing. 

Figure 4 shows the adjustment device made up of motor, worm 
gear and tooth segment on the housing side. 

30 Figures 5a, 5b show a plan view and view from below of the 
display device in a positive final position. 

Figures 6a, 6b show corresponding views in a negative final 
position . 
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Figure 7 shows an exploded view of the display device. 

Figure 8 shows a perspective view of the assembled display- 
device . 

5 

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS 
A display device 1 includes a display frame 2, which 
accommodates a display 3 and is supported in a display 
housing 4 so as to be rotatable about a vertical center axis 

10 A. Display housing 4 may be mounted on the dashboard of a 
motor vehicle, for instance. Display frame 2 has a molding 
2a surrounding display 3 and a back plate 2b clipped to 
molding 2a, an electric motor 6 and a two-step worm gear 7 
being affixed to rear plate 2b as part of an adjustment 

15 device 5. Electric motor 6 and the components of worm gear 7 
are mounted by means of holding clamps 2d, for example, 
which are affixed to back plate 2b via screw connections 2e. 

Worm gear 7 cooperates with a tooth segment 8 mounted on 

20 fixed display housing 4 so as to be laterally displaceable , 

the tooth segment being used as thrust bearing and the 
components together constituting adjustment device 5. The 
design and operation of adjustment mechanism 5 is shown in 
greater detail in Figure 4 . A motor output shaft 9 of 

25 electric motor 6 serves as input shaft of a first worm-gear 
step 10, which has a first worm 12 affixed on motor output 
shaft 9, and a first gear wheel 13 driven by first worm 12. 
First gear wheel 13, via a horizontally extending 
intermediate shaft 14, has a second worm-gear step 15 with a 

3 0 second worm 16 and a second gear wheel 17 driven thereby, 
which drives a drive pinion 19 via a third, vertically 
extending gear-output shaft 18, the drive pinion engaging 
with an arc -shaped toothing region 2 0 of tooth segment 8. 
Tooth segment 8 has longitudinal holes 21, 2 2 through which 

35 pegs 24 project, which are attached to display housing 4. 
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This provides a slot-peg guidance for a linear displacement 
of tooth segment 8, so that toothing region 2 0 may engage 
with pinion 19 by the prestress of a spring 25. Spring 25 is 
designed as helical spring and attached by one end to tooth 
5 segment 8 and by the other end to a pin 2 3 projecting 

through longitudinal hole 22. The initial stress of spring 
25 pulls tooth segment 8 against drive pinion 19, in arrow 
direction P. A release of tooth segment 8 is achieved 
accordingly, by pulling away against the pull of spring 25. 
10 An axis of rotation B of drive pinion 19 is set apart from 
the swivel axis of display frame 2 formed by center axis A, 
by the horizontal, i.e., lateral, extension of intermediate 
shaft 14, which thus forms the lever arm for the swivel 
drive . 

15 

Axis of rotation A extends through display 3 and may run 
both centrically, as shown in Figure 1, and also slightly 
eccentrically. The final positions of display frame 2 having 
display 3 are shown in Figures 5 and 6. 

20 

During installation, electric motor 6 is inserted in 
mounting clamp 2d. Display frame 2 is placed inside display 
housing 4 together with display 3. In the process, tooth 
segment 8 engages with drive pinion 19 via an initial spring 
25 tension, so that a simple, rapid as well as self-adjusting 
and reliable installation is achieved. 



As can be seen in Figure 3, electric motor 6 is inserted 
into a recess 26 of display housing 4. Recess 26 is formed 
30 in a center region of display housing 4, behind axis of 
rotation A, or in the region of the axis of rotation, so 
that electric motor 6 remains in recess 26 across the entire 
pivoting angle of display frame 2 . 
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